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We performed an analytical evaluation of a commercially available instrument for determining ionized magnesium through use of a neutral carrier, liquid-membrane-based ion-selective electrode. Reproducibility (CV 2-4%), linearity (0.30-2.50 mmol/L), lower limit of detection (0.30 mmol/L), and absence of interference from Ca2 indicate adequate performance for measuring ionized magnesium in plasma or serum samples in the normal to high-concentration range. Sodium in excess of 150 mmol/L caused a negative bias, which can be explained by ionic strengthinduced changes in activity coefficients. The use of heparm as an anticoagulant must be restricted to concentrations <15 units/mL because of the bindingof magnesium to heparin. The mean ± SD concentration of ionized magnesium and its fraction of total magnesium in 76 healthy volunteers were 0.56 ± 0.05 mmol/L and 0.65 ± 0.04, respectively. 
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Materials and Methods
The Microlyte 6 ion analyzer was used with the following electrodes installed:
Ag/AgC1 reference electrode, Ca2, Na, K, C1, pH, and Mg2. The Mgselective membrane was composed of ETH 5220 dispersed in a PVC matrix, with chloroparaffln and o-nitrophenylphenyl ether as plasticizers and KTpCIB as additive.
To calibrate the instrument for all ions except Mg2, we used two aqueous standard solutions, followed by measurement of a third aqueous standard with an intermediate value as a linearity check. The Mg2 ISE is Interference from Ca2, Na, and Li was determined by the addition of standards to buffered solutions (Fig.  1) . The addition of Na resulted in a negative bias, whereas added Ca2 and Li produced no significant interference.
Results
The
Within-calibration CVs, measured with assays of control serum, were 3.9% (iMg 0.48 mmol/L, n = 10) and 1.3% (iMg 0.92 mmol/L, n = 10). Assays of patients' samples gave within-calibration CVs of 2.2% (iMg 0.50 mmoJiL, n = 10) and 2.6% (iMg 0.81 mmolfL, n = 10). Day-to-day reproducibffity, Determination of KPOtMg,Ca after measurement of 1000 serum samples showed a slight change in Ca2 selectivity (Table 1) . However, stable values of control samples proved that the instrument still applied an appropriate correction factor. After measurement of -1000 serum samples, the electrode should be replaced because of the decrease in sensitivity. The influence of heparin on iMg2 and iCa2 measurements was determined by collecting blood from two healthy volunteers into different amounts of sodium and lithium heparin. As shown in Fig. 2, a lithium i.e 5% (9, 10) . Given that the 1 0. 8 biological CV for j2
is unknown, we were not able to
calculate whether an analytical CV of 2-3% contributes significantly to the total variation. 0. 4 Because no reference system is available for the mea- The apparently negative interference from Na ions their chloride salts to a buffered electrolyte solution; curves are can be explained by the influence of the ionic strength. drawn through the means of tiiplicates.
The activity coefficients for Mg2 in the solution used, iCa2 behaved as expected, with both sodium and lithium heparin causing a negative bias in comparison with serum. A possible explanation for the positive bias is the presence of preservatives in the lithium heparin blood-collection tubes. We realize that cellular metabolism may continue in the plain tubes during serum preparation (13); stifi, serum is our pref-
erence.
During the evaluation period, the Microlyte system functioned without serious problems. User-friendliness, speed, calibration frequency, and shelf life of calibrants all proved to be sufficient for "routine" analysis of iMg in a clinical chemistry laboratory.
We conclude that the Microlyte 6 is a reliable and accurate system for the determination of iMg.
Its nonlinearity in the lower range, however, is a potential limitation to the assessment of the iMg status in patients with severe hypomagnesemia.
